Regulation of vascular endothelial cell growth factor expression in mouse mammary tumor cells by the EP2 subtype of the prostaglandin E2 receptor.
Prostaglandin E(2) (PGE(2)), a major metabolite of the cyclooxygenase pathway in the mammary gland, induces angiogenesis during mammary tumor progression. To better define the molecular mechanisms involved, we examined the role of the G protein-coupled receptors (GPCR) for PGE(2) in mammary tumor cell lines isolated from MMTV-cyclooxygenase-2 (COX-2) transgenic mice. Expression of the EP2 subtype of the PGE(2) receptor was correlated with the tumorigenic phenotype and the ability to induce vascular endothelial growth factor (VEGF). Overexpression of EP2 by adenoviral transduction into EP2-null cells resulted in the induction of VEGF expression in response to PGE(2) and CAY10399, an EP2 receptor agonist. The induction of VEGF by the EP2 receptor did not require the hypoxia inducible factor (HIF)-1alpha pathway, MAP kinase pathway, or phosphoinositide-3-kinase/Akt pathway, but required the cAMP/protein kinase A pathway. These results suggest that EP2 receptor is a critical element for PGE(2) mediated VEGF induction in mouse mammary tumor cells.